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Art Unit: 2813 

This is in response to the application filed 1/20/04. 

DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 47-60, drawn to a method of making a semiconductor device, 
classified in class 438, subclass 459. 

II. Claims 61-65, drawn to a semiconductor device, classified in class 257, 
subclass 347. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the preferential etching layer could be made by 
diffusion or anodization rather than by implanting and the separation of the layer could 
be performed by cleaving rather than etching. 

Group II claims are product by process claims. Even though product-by-process claims 
are limited by and defined by the process, determination of Patentability is based upon 
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the product itself. The patenability of a product does not depend on its method of 
production." MPEP 2113 

3. During a telephone conversation with Douglas W. Swartz on 1/10/06 a 
provisional election was made without oral traverse to prosecute the invention of Group 
I, claims 47-60. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 61-65 are withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected invention. 

4. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

5. Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 47-53, 55, and 59-60 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yonehara (US005453394A). 
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Yonehara teaches all of the positive steps of claims 47-53, 55, and 59-60 as follows. 

Regarding claim 47, Yonehara implants a preferential etching layer (102) within wafer 
100, permanently attaches a substrate (110), and etches the preferential etching layer 
to separate the membrane from the wafer, wherein the wafer is less susceptible to the 
etchant than the preferential etching layer (column 6 lines 43-45). 

Regarding claim 48, the preferential etching layer may be silicon oxide 9column 4 line 
57). 

Regarding claim 49, the wafer is a semiconductor (column 7 lines 9-10, silicon is a 
semiconductor). 

Regarding claim 50, the first wafer and the second substrate are firmly bonded to each 
other (column 7 lines 39-401 ), thus they are wafer bonded. 

Regarding claim 51 , the substrate of choice and the membrane are placed together 
prior to bonding, thus a crystalline construction of the substrate of choice is aligned to a 
crystalline construction of the membrane. 

Regarding claims 52 and 55, a viscous flow-promoting layer (column 5 lines 58-61 ), 
thus a wetting layer) is intermediate the substrate of choice and the membrane. As the 
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substrate of choice and the membrane may be of like materials and the viscous flow- 
promoting layer is made by imparting softening impurities into a layer, both still have an 
element common to both. 

Regarding claim 53, thermally oxidizing may take place at 1000 degrees C, which is at 
least 600 degrees C. 

Regarding claim 59, the substrate of choice may be silicon (column 5 line 51). 
Regarding claim 60, the etchant is hydrofluoric acid (column 6 line 44). 

Claim Rejections • 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 54 and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yonehara (US005453394A) in view of Doyle (US006054370A). 

Yonehara teaches all of the positive steps of claims 54 and 56 as recited above 
in regard to claim 47, except for implanting oxygen to for the preferential etch layer. 
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Regarding claim 54, the Yonehara teaches oxygenating by anodizing and an etching 
step and that it is the oxidation of the layer that creates the preferential etching of that 
layer. Doyle teaches that oxygen may be implanted into silicon to alter the layer 
(column 3 line 48). Doyle uses implanting to control depth and direction of the defect 
areas. 

Regarding claim 56, the membrane is heated to 1100, a temperature higher than the 
implanting temperature (Doyle does not report an elevated temperature for implanting 
oxygen. 

It would be obvious to one skilled in the requisite art at the time of the invention to 
modify Yonehara by implanting oxygen as taught by Doyle to be a known method for 
forming the preferential etch layer and maintaining control over the depth of the defect 
region. 

10. Claims 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yonehara (US005453394A) in view of Yamagata (US005250460A). 

Yonehara teaches all of the positive steps of claims 57 as recited above in regard to 
claim 47, except for repeating the steps several times to provide a plurality of hybrid 
substrates. 
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Regarding claim 57, Yonehara implants a preferential etching layer (102) within wafer 
100, permanently attaches a substrate (110), and etches the preferential etching layer 
to separate the membrane from the wafer, wherein the wafer is less susceptible to the 
etchant than the preferential etching layer (column 6 lines 43-45). Yonehara is silent as 
to reusing the substrates (repeating the steps). Yamagata forms a defect film region and 
then splits the film to create a thin film and teaches that it may be repeated several 
times (column 7 lines 23-25). Yamagata does not explain why the substrate would be 
used several times, only that it could be reused. One skilled in the art would recognize 
this as economizing to save money (reduced volume of raw materials). 

It would be obvious to one skilled in the requisite art at the time of the invention to 
modify Yonehara by reusing the materials as taught by Yamagata. One skilled in the art 
would recognize this as economizing to save money (reduced volume of raw materials). 

1 1 . Claims 58 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yonehara (US005453394A) in view of Harris (US005798293). 

Yonehara teaches all of the positive steps of claims 57 as recited above in regard to 
claim 47, except for using a silicon carbide wafer. Yonehara teaches by example a 
silicon wafer, and teaches other substrates may be used (column 5 lines 52-53, Quartz 
as an example, but this is not limiting). Harris teaches the use of a 3C-Sic wafer to 
improve leakage problems (column 3 lines 10-20). 
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It would be obvious to one skilled in the requisite art at the time of the invention to 
modify Yonehara by using a 3C-SIC wafer as taught by Harris to improve leakage 
problems (column 3 lines 10-20). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David S. Blum whose telephone number is (571)-272- 
1687) and e-mail address is David.blum@USPTO.gov . 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr., can be reached at (571)-272-1702. Our facsimile 
number all patent correspondence to be entered into an application is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




David S. Blum 



January 10, 2006 



